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INTERNATrONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT>EP 03/03 977 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 17))\ 

Description, Pages 

1 -3 as originally filed 

Claims, Numbers 

^-14 received on 22.05.2004 with letter of 1 9.05.2004 

Drawings, Sheets 

"•^ as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenA/ise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
i-iule 55.2 and^r 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. » y 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. ^ 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ Tills report has been establisiied as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to tiiis 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabilitv; 
citations and explanations supporting such statement j, 

1. Statement 

Novelty (N) Yes: Claims 2-11.13,14 

No: Claims 1,12 

Inventive step (IS) Yes: Claims 

No: Claims 1-14 

Industrial applicability (lA) Yes: Claims 1-14 

No: Claims . 

2. Citations and explanations 
see separate sheet 
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Concerning Section V 



1 . The following documents (D) are referred to in this written international Prelinninary 
Exannination Report: 

D1 : US-A-6 023 51 3 (CASE ELIOT M) 8 February 2000 (2000-02-08) 

D2: PATENT ABSTRACTS OF JAPAN vol. 1 997, no. 06, 30 June 1 997 (1 997-06-30) 

& JP 09 055634 A (YAMAHA CORP), 25 February 1997 (1997-02-25) 
D3: EP-A-0 994 464 (KONINKL PHILIPS ELECTRONICS NV) 1 9 April 2000 (2000-04- 

19) 

D4: EP-A-1 161 076 (KONINKL PHILIPS ELECTRONICS NV) 5 December 2001 
(2001-12-05) 



2.1 . Document D1 discloses (see In particular the passages cited in the Intematlonal Search 
Report), according to the main features of claim 1 , a device for increasing the perceived 
bandwidth in an audio signal path with limited bandwidth (see for example the abstract), 
comprising: 

- an input terminal for connecting an audio signal (140 in Fig. 11; see also column 5, 
lines 33-34), 

- an output terminal (142, Fig. 1 1 ; see also column 5, lines 34-35), and 

- a splitter adapted to divide the audio path from the input terminal into two branches (of. 
column 5, lines 35 to 38), a first branch (path 146) for passing a first part of the audio 
signal (see Fig. 11), and a second branch (second path 148) for processing a second 
part of the audio signal, the second branch comprising means for producing harmonics 
of the audio signal (see Fig. 1 1 and column 5, lines 38 to 42); and 

- a combiner (154, see Fig. 1 1) for adding the harmonics produced in the second branch 
to the first part of the signal in the first branch at the output terminal (see also column 
5, lines 42-43), 

- wherein the means for producing harmonics comprises a harmonic generator (152, 
Fig. 1 1 ; see also column 5, lines 40 to 42). 

Therefore, the device of claim 1 merely differs from that disclosed in D1 in that in the 
device of claim 1 it is specified that the output terminal is for connecting a speaker unit 
for generating an acoustic signal and in that the harmonics produced in claim 1 are out- 
of-band harmonics, whereas the device which is the object of D1 does not explicitly 
disclose these possibilities. 

It is considered that the first difference is a minor Implementing detail which is, if not 
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explicitly disclosed, clearly suggested and derivable from D1 , which insists upon the fact 
that the device may be utilized at any point In the transmission path (cf. column 1 , lines 
55 to 58), i.e. also at the very output, just before applying the signal to the speaker, and 
which also explicitly mentions the suitability of the system disclosed therein for 
telephony applications and as hearing aids (see the abstract). 

Moreover, in the discussion of the prior art (cf. column 1, lines 29 to 41), D1 
acknowledges the existence of devices adding hannonics which are outside of the 
typical 4 KHz bandwidth in order to improve clarity of the signal, and points out that such 
an approach requires the processing to be perfomied at the receiver. This is, however, 
not a problem if, as discussed in the previous passage, the device is going to be 
implemented to be directly connected to the loudspeaker at the receiving end. 

Hence, the person stalled in the art, starting from a device such as that known from D1 
and simply trying to Implement it, would apply his common sense and general 
knowledge and would find it obvious to connect the output 142 of the device disclosed 
in Fig. 1 1 to a speaker unit and to add out-of-band harmonics in order to further improve 
the clarity of the received signal, as is known from the prior art, thus aniving, without the 
need to exercise any inventive activity, at a device which would fall within the terms of 
the subject-matter of claim 1 . 

Therefore, the subject-matter of claim 1 does not involve an Inventive step, contrary to 
Article 33(3) PCT. ' " 

2.2. The same applies if document D2, which discloses all the features of claim 1 except for 
the speaker unit, Is considered as the starting point. It is to be noted that D2 does 
disclose adding out-of-band harmonics, since the band pass filter 4 has, for example, 
a frequency range of 20 KHz to 100 KHz (see paragraph 1 1 of attached computer- 
generated translation). 

Hence, the subject-matter of claim 1 does not involve an inventive step, contrary to 
Article 33(3) PCT. in the light of the disclosure of D2. taken in combination with the 
general knowledge of the person skilled in the art. 

2.3. Furthemnore, document D3, cited in the ISR, discloses a device for increasing the 
perceived bandwidth in an audio signal path with limited bandwidth, comprising all the 
features of claim 1 (see abstract. Fig. 1 and column 3, line 42 to column 4, line 2; see 
also column 3, lines 22 to 25), and is thus prejudicial to the novelty of claim 1 , contrary 
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to Article 33(2) PCT. 

3. The additional features set out in the dependent claims 2 to 11 do not seem to add 
anything of inventive significance to the claims to which they are appended, taking into 
account the disclosure of the above cited documents D1 to D4, as well as the general 
knowledge in the art. 

Indeed, D1, for example, already discloses the means for producing harmonics 
comprising a filter (150 in Fig. 11) and an adjustable amplifier (e.g. 108 in Fig. 9, see 
also column 5, lines 14 to 17), as recited in claim 2. In addition, the filter (high-pass filter 
150) disclosed in D1 is arranged to separate the upper portion of the pass band as an 
input to the harmonic generator (cf. column 5, lines 38 to 42), as in claim 3. 

The fact that the hanmonic generator comprises a nonlinear circuit, as recited in claim 
4, is a generally known feature and is disclosed in any one of documents D1 to D3. 

Producing the harmonics by means of a digital signal processor, as in claim 5, is one 
of the many alternatives immediately available to the person skilled in the art. 

Adding second hamionics and even harmonics, as in claims 6 and 7, is disclosed in 
document D1 (see e.g. Fig. 2 and column 3, lines 40 to 42). 

The fact that the audio signal is a ring signal, as in claim 8, or a polyphonic ring signal, 
as in claim 9, Is disclosed in D4 (cf. paragraphs 5, 1 1 and 26). 

The feature of claim 10 that the audio signal is a speech signal is disclosed in 
documents D1 and D3. 

Providing a delay or a phase shift in the first branch, as in claim 1 1 , in order to 
synchronise the signals at both branches before combining them (since the processing 
in the second branch might take some non-negligible time) is considered to be an 
implementation detail which would be readily apparent to a person skilled in the art. 

Therefore, the dependent claims 2 to 1 1 , either alone or in combination, cannot be 
considered to offer a basis for an inventive main claim. 

4. With regard to independent claim 12, which is directed to a communication apparatus 
characterised by including a device according to any one of claims 1 to 8, 10 and 1 1 , 
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the arguments set out above under points 2 and 3 apply equally. 

Therefore, the subject-matter of claim 12 does not involve an inventive step, Article 
33(3) PCT, in the light of documents D1 or D2, tal<en in combination with the general 
knowledge of the person skilled in the art, and furthemiore it is not novel over document 
D3. 

5. For the reasons set out above (cf. points 2 and 3), independent claim 1 3, directed to a 
communication apparatus including a device according to claim 9, does not involve an 
inventive step (Article 33(3) PCT). 

6. Finally, the features of claim 1 4, dependent on claims 1 2 or 1 3, that the communication 
apparatus is a ported>le telephone, a pager, a communicator or an electronic organiser, 
are known, for example, from D3 (cf. column 3, lines 4 to 12) or D4 (see Fig. 1). 

Further remarks 

1. Both independent claims 12 and 13 are directed to a communication apparatus 
including a device for increasing the perceived bandwidth, respectively according to "any 
one of claims 1 to 8, 1 0 and 1 1 " and to "claim 9", 

It is to be noted that, since claim 9js dependent on claim 8, which is dependent on any 
one of claims 1 to 7, it is also indirectly dependent on claims 1 to 7. Moreover, since^ 
claim 1 1 is dependent on any one of claims 1 to 10, it is also dependent on claim 9. 

Thus, they effectively relate to the same subject-matter, and therefore, their subject- 
matters are of overlapping scope. Hence, claims 12 and 13 do not meet the 
requirements of Article 6 PCT regarding conciseness of the claims. 

2. The applicant's attention is drawn to the fact that the use of the expression "such as" 
(claim 10) has no limiting effect on the scope of a claim, and therefore, the features to 
which such expression refers are regarded as entirely optional (see PG-III, 4.6.) 

3.1. The statement of the Invention on pages 1 and 2 should have been brought into 
agreement with the wording of the claim(s) of broadest scope as finally amended. 

3.2. In order to meet the requirements of Rule 5.1 .(a),(il) PCT, the relevant prior art, I.e. the 
documents D1 to D4 noted above, should have been acknowledged by reference and 
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briefly discussed in the introductory part of the description. 
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CLAIMS 



1. Device for increasing the perceived bandwidth in an audio signal path with 
limited bandwidth, comprising: an input terminal (1) for connecting an audio 
signal, an output terminal (2) for connecting a speaker unit for generatmg an 

5 acoustic signal, and a splitter (3) adapted to divide the audio path from the input 
terminal (1) into two branches, a first branch (4) for passing a first part of the 
audio signal, and a second branch (5) for processing a second part of the audio 
signal, the second branch comprising means (7, 8, 9) for producing! harmonics of 
the audio signal; and a combiner (6) for adding the harmonics produced m the 
10 second branch (5) to the first part of the signal in the first branch (4) at the 
output terminal. (2), characterised in that the means for producing harmonics 
comprises a harmonic generator (8) for producing out-of-band harmonics. 

2. Device according to claim 1, characterised in that the means for producing 
15 harmonics further comprises a filter (7), and an adjustable amplifier (9). 

3. Device according to claim 2, characterised in that the filter (7) is arranged to 
separate the upper portion of the pass band as an input to the harmonic generator 
(8). 

20 

4. Device according to claim 1, 2 or 3, characterised in that the harmonic generator 
(8) comprises a nonlinear circuit. 

5. Device according to claim 1, 2 or 3, characterised in that the harmonic generator 
25 (8) comprises a digital signal processor ,DSP. 

6. Device according to any one of claims 1 to 5, characterised in that the means for 
producing harmonics is arranged to add second harmonics. 

30 7. Device according to any one of claims 1 to 5, characterised in that the means for 
producing harmonics is arranged to add eyen harmonics. 

8. Device according to any one of claims 1 to 7, characterised in that the audio 
signal is a ring signal. 

35 

9. Device according to claim 8, characterised in that the audio signal is a 
polyphonic ring signal. 



10. Device according to any one of claims 1 to 7, characterised in that the audio 




signal is a speech signal, such as GSM or Bluetooth'™ audio. 

1 1. Device according to any one of claims 1 to 10, characterised in that the first 
branch (4) is provided with means (10) for providing a delay or a phase shift. 

5 

12. Communication apparatus, characterised by including a device for increasing the 
perceived bandwidth according to any one of claims 1 to 8, 10 and 1 1. 

13. Communication apparatus, characterised by including a device for increasing the 
10 perceived bandwidth according to claim 9, comprising a polyphonic sound effect 

generator for producing the polyphonic ring signal. 

14. Communication apparatus according to claims 12 or 13, characterised in that the 
communication apparatus is a portable telephone, a pager, a communicator or an 

1 5 electronic organiser. 
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NOTICES * 




ipan Patent Office Is not responsible for any 
unages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisel- 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ETAILED DESCRIPTION 



)etailed Description of the Invention] 
1001] 

■ield of the Invention] This invention relates to a higher-harmonic addition circuit suitable as the analog 

aybacl< section of digital audio devices, such as CD and DAT. 

1002] 

)escription of the Prior Art] As everyone knows, the spectrum of the music signal to deal with is restrictet 
I less than 1/2 of a sampling frequency fs on the need of preventing generating of a clinch noise in a digi 
jdio. since [ therefore, / of CD ] the sampling frequency fs at the time of record is 44.1kHz at a case - 
scord - an object - the spectrum of a band 22.05kHz or. more is beforehand removed from a miisic sign 
inalog signal), and the digital storage to the A/D conversion and CD of a music signal with which this hig 
jgion clearance was made is performed. Since the upper limit of a t^****** frequency is set to 20kHz with 
jman being's lug, if it can transmit to 22.05kHz, it will be a reason for having set the sampling frequency 
r CD to 44.1kHz that it is satisfactory. 
1003] 

'roblem(s) to be Solved by the Invention] However, the spectrum of a music signal exists in 20kHz or 
lore actually. And recently, the opinion whether the existence of the spectrum 20kHz or more which shoi 
Dt have this ****** has affected the psychology of those who listen to music is coming out. Mc^reover, wh( 
hat removed the spectrum 20kHz or more of a music signal, and the thing which is not removed are mai 
I hear it and an electroencephalogram is investigated, although not removed, there Is also a report that t 
irection has much generating of an alpha wave. Moreover, even if it hears the record which performs 
jcord and playback with an analog signal although it will get tired if CD which performs record and 
layback with a digital signal is heard for a long time wtiile a sound is clear for a long time, fairly many me 
f not getting tired, and falling and attaching are in it, and as for this cause. CD also has the opinion that £ 
gnal 20kHz or more is because SUPPORI has become that there is nothing. 

1004] The product which adds and outputs the noise which has a spectrum 20kHz or more to the sound 
jproduced fi-om CD Is coming out from such a background. However, since it does not become carrying 
ut the higher harmonic removed on the occasion of digital storage as before even if it adds a noise 
nrelated to such an original sound to a playback sound, there is a limitation also in taking out nature- 
ceness. 

)005] This invention is made in view of the situation explained above, the spectrum of a high region lost 
om the audio signal on the occasion of transmission or record is returned as much as possible, and it air 
t offering the higher-harmonic addition circuit which can reproduce the audio signal which was rich in the 
atural feeling. 
)006] 

/leans for Solving the Problem] Invention concerning claim 1 has nonlinear transfer characteristics, and 
lakes a summary the hIgher-harmonic-wave addition circuit characterized by providing the band pass filt 
'hich chooses and outputs the signal of the predetermined frequency band by the side of a high region 
Jther than the frequency band of said audio signal from the output signal of the nonlinear circuit which 
dds and outputs a higher harmonic wave to an audio signal, and said nonlinear circuit, and the circuit 
dding said audio signal and output signal of said band pass filter. 

)007] Invention concerning claim 2 makes a summary the higher-harmonic addition circuit characterized 
y providing the band pass filter which chooses and outputs the signal of the predetermined frequency 
and by the side of a high region rather than the frequency band of said audio signal from the output sign; 
f the pitch control circuit which compresses an audio signal into time amount shaft orientations, and 
utputs the signal of the frequency of the integral multiple of the original frequency, and said pitch control 
ircult, and the circuit adding said audio signal and output signal of said band pass filter. 
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308] 

mbodiment of the Invention] Hereafter, the gestalt of operation is explained In order to make this 
/ention further easy to understand. The gestalt of this operation cannot show one nnode of this invention 
;nnot limit this invention, and can change it into arbitration in the range of this invention. 
309] A. The 1st operation gestalt drawing 1 is the block diagram showing the configuration of the higher- 
innonic-wave addition circuit which is the 1st operation gestalt of this Invention. This operation gestalt 
iplles this invention to the part of the last stage slack analog circuit of a digital audio device, and they ar€ 
\C (digital to analog converter) from which one changes into an analog signal the digital signal 
produced from the sources, such as CD, and the low pass filter which 2 removes the spectrum of a high 
gion of the output signal of DAC1, and outputs a smooth analog signal among drawing. 
Q10] 3 is a nonlinear circuit which has nonlinear transfer characteristics. As this nonlinear circuit, the 
•cult shown, for example In drawing 2 or drawing 4 can be used. The nonlinear circuit shown in drawing ; 
a detector circuit, and as shown In drawing 3 , it outputs only a polar fixed signal among Input signals, 
oreover, the nonlinear circuit shown in drawing 4 is a clipping circuit, as shown in drawing 5 , it is 
itputted as it is about the signal in an input signal and below fixed level, and it is stopped and outputted t 
:ed level about the part exceeding fixed level. 

01 1] In drawing 1 , 4 is a band pass filter for choosing the spectrum of a high region from an audible 
jquency range among the output signals of a nonlinear circuit 3, for example, has the 20kHz - 100kHz 
issband or the 20kHz - 150kHz passband. 5 is an adder which adds the output signal of a band pass fllt« 
and the output signal of a low pass filter 2, and Is supplied to a loudspeaker (graphic display 
)breviation). 

012] According to the above configuration, the music signal (analog signal) outputted through DAC1 anc 
e low pass filter 2 Is inputted into a nonlinear circuit 3, turns into a signal including the higher hamionic c 
e frequency of the integral multiple of a music signal besides an original music signal, and is outputted 
Dm a nonlinear circuit 3. The spectrum by the side of a high region is chosen from an audible frequency 
nge with a band pass filter 4 among the output signals of this nonlinear circuit 3, and it Is added to the 
iginal music signal by the adder 5, and is outputted. 

013] The spectrum added to the music signal of the origin of this has the fi-equency of the Integral multip 
the music signal outputted from a low pass filter 2, and Is considered to be what Is more equivalent to tl- 
gher harmonic by the side of a high region than the spectrum removed in advance of digital storage. I.e.. 
e audible frequency range included In the original music signal, therefore, according to this higher- 
armonlo-wave addition circuit, the analog signal near the original music signal in front of digital storage w 
3 outputted from an adder 5. 

014] B, Although the higher harmonic wave over a music signal was added by the analog circuit with the 
Deration gestalt of the 2nd operation gestalt above 1st, a digital circuit perfomris this processing with this 
nd operation gestalt. 

i015]1n performing D/A conversion in a digital audio, in order to simplify the design of the analog low pas 
ter for low-pass filtration of the analog signal after D/A conversion, it is common to Insert a digital filter wi 
T exaggerated sampling function In the preceding paragraph of DAC. 

1016] This operation gestalt is established between this DAC and a digital filter, and has the configuratior 
lown in drawing 6 . In this drawing. 1 is DAC and 6 Is the above-mentioned digital filter. And 7 is a 
Dniinear circuit which has nonlinear transfer characteristics, and adds and outputs a higher harmonic to 
le digital music signal outputted fl-om a digital filter 6. 8 is a band pass filter for choosing the spectrum of 
igh region from an audible frequency range among the output signals of a nonlinear circuit 7. And 9 is an 
dder which adds the output signal of a band pass filter 8, and the output signal of a digital filter 6, and is 
jpplied to DAC1 . 

)017] As for the digital music signal reproduced from CD etc., according to the above configuration, the 
xaggerated sampling of the sampling frequency is increased by the digital filter 6 4 times or 8 times, 
herefore, even If the sampling firequency fs of the digital music signal reproduced firom CD etc. is 44.1 kH 
I order that DAC1 the very thing may operate by one 4 times or 8 times the sampling frequency of this, 
ven if it generates a higher harmonic 20kHz or more with a nonlinear circuit 7 and a band pass filter 8, a 
roblem is not produced at all. 

)018] C. The 3rd operation gestalt drawing 7 is the block diagram showing the configuration of the higher 
armonic-wave addition circuit which is the 3rd operation gestalt of this invention. This higher-harmonic 
ddition circuit fbmis the adder 13 adding the pitch control circuits 10-12 and these output signals instead 
f the nonlinear circuit 7 in the operation gestalt ( drawing 6 ) of the above 2nd. Here, the pitch control 
ircuits 10-12 compress into time amount shaft orientations the digital music signal which a digital filter 6 



Page 3 of 

puts using a ring buffer, and outplW respectively as a wave-lil<e digital i^^l of one the twice of the 
jinal frequency, 3 times, and 4 times the frequency of this. The output signal of each pitch control circui 
jiven to a band pass filter 8 through an adder 13. About other actuation, it is the same as that of the 
sration gestalt of the above 2nd. Also in this operation gestalt, the same effectiveness as the operation 
stalt of the above 2nd is acquired. 

'19] D. In addition, although the various operation gestalten of this invention were explained above, the 
Dlicability of this invention is not restricted to the field of a digital audio, and may be realized in the 
nsmission system which transmits a sound signal like a telephone using a narrow band with the gestalt 
adding the higher hamnonic removed in advance of transmission in a receiving side, moreover, as havin 
rifled this invention also in each above-mentioned operation gestalt - digital one and an analog - it is 
Dlicable to any transmission system. 
120] 

feet of the Invention] Since a higher harmonic wave is generated and it was made to add from the 
)roduced audio signal according to this invention as explained above, it will add to the audio signal after 
)roducing the thing near the higher-harmonic-wave signal removed from the original audio signal on the 
Dasions, such as digital storage, and is effective in the audio signal which was rich in the natural feeling 
Ing reproducible. 
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Declaration: Entftlement to claim 
priority 

Declaration as to the applicant's 
entitlement, as at the International filing 
date, to claim the priority of the earlier 
application specified below, where the 
applicant is not the applicant who filed 
the earlier application or where the 
applicant's name has changed since 
the filing of the earlier application 
(Rules 4.17(lli) and 51bis.1(a)(iil)): 
Name: 


±n relation -bo this international 
application 

SONY ERICSSON MOBILE COMMUNICATIONS AB 
is entitled to claim priority of earlier 
application No. 60/378,836 by virtue of 
the following: 


VI 11-3-1 
(Iv) 




an assignment from KOBNER, Peter to SONY 
ERICSSON MOBILE COMMUNICATIONS AB, dated 
28 May 2002 (28.05.2002) 
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This declaration is made for the 
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all designations 




